1. Introduction {#sec1}
===============

Organoselenium compounds are of continued interest as the selenides are found to possess useful activities such as agrochemicals, insecticides, and drugs.^[@ref1]^ They are often used as catalysts and useful intermediates in organic reactions.^[@ref2]^ They also have important applications as functional materials.^[@ref3]^ The bicyclic arenyl selenides are of recent attention as these compounds are found as lead drug candidates displaying a broad range of bioactivities^[@ref4]^ ([Figure [1](#fig1){ref-type="fig"}](#fig1){ref-type="fig"}).

![Examples of biologically active bicyclic arenyl aryl organoselenides.](ao-2018-02740s_0001){#fig1}

Thus, the development of a convenient method for the synthesis of organoselenides is of high interest and the procedures are undergoing continuous improvement. The widely accepted and practiced protocol is the transition metal-catalyzed C--Se bond formation by the coupling of aryl halides/boronic acids/triflates and selenol/PhSeNa/diphenyl diselenide.^[@ref5]^ However, these reactions usually occur at a higher temperature for a relatively long reaction time. Moreover, the coupling reaction requires prefunctionalization of the aryl moiety. Recently, a direct selenation of C--H bond of benzamide derivatives with diaryl diselenides in the presence of Pd catalyst via C--H activation has been reported.^[@ref6]^ The key factor in this type of C--H functionalization via C--H activation is the presence of an appropriate directing group. However, a general limitation of this method is the introduction of a directing group prior to functionalization and difficulty in removing this group after the reaction. Thus, we sought to find a protocol for selenation of a C--H bond in a bicyclic arene unit under transition metal-, oxidant-, and ligand-free condition avoiding prefunctionalization as well as introduction of a neighboring directing group. As a part of our continued program on selenation reaction,^[@ref7]^ we report here selenation of 2-naphthols at the 1-position through C--H bond functionalization using Cs~2~CO~3~ in dimethyl sulfoxide (DMSO) at room temperature ([Scheme [1](#sch1){ref-type="scheme"}](#sch1){ref-type="scheme"}). When a styrenyl selenocyanate is used as a selenating agent the corresponding naphthyl styrenyl selenide is obtained, whereas the use of diaryl diselenide provides the naphthyl aryl selenide.

![Base-Mediated C--H Bond Selenation](ao-2018-02740s_0002){#sch1}

Recently, Braga and his co-workers reported a similar selenation of 2-naphthols using diaryl diselenides in the presence of an oxidant I~2~ and DMSO as a solvent under microwave irradiation or oil bath heating.^[@ref8]^ However, this method did not address any vinyl selenation.

2. Results and Discussion {#sec2}
=========================

To standardize the reaction conditions, a series of experiments were performed with variation of reaction parameters such as base, solvent, and time for a representative reaction of naphthalen-2-ol and (*E*)-(2-selenocyanatovinyl)benzene ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}). Initially, when the reaction was performed using 2.0 equiv of K~2~CO~3~ as a base in DMSO for 3 h, 51% of the desired product was formed ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entry 1). The change of base to NaHCO~3~ produced only 35% of the corresponding diaryl selenides ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entry 2). Interestingly, the use of Cs~2~CO~3~ increased the yield to 93% ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entry 3). In the absence of base, the reaction did not initiate ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entry 5), which indicates the obvious requirement of base. On solvent screening, *N*,*N*-dimethyl formamide (DMF) and dichloroethane (DCE) did not show better results compared to DMSO ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entries 6 and 7). The reaction did not progress in nonpolar solvents such as toluene ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entry 8). The protic solvent, MeOH, provided 27% of the product ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entry 9). *N*-Methyl pyrrolidinone (NMP) showed considerably good yield ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entry 10).

###### Optimization of Reaction Conditions[a](#t1fn1){ref-type="table-fn"}^,^[b](#t1fn2){ref-type="table-fn"}

![](ao-2018-02740s_0008){#GRAPHIC-d7e272-autogenerated}

  entry                                base                         solvent    yield (%)
  ------------------------------------ ---------------------------- ---------- -----------
  1                                    K~2~CO~3~                    DMSO       51
  2                                    NaHCO~3~                     DMSO       35
  **3**                                **Cs**~**2**~**CO**~**3**~   **DMSO**   **93**
  4                                    NaOPiv                       DMSO       12
  5                                                                 DMSO        
  6                                    Cs~2~CO~3~                   DMF        52
  7                                    Cs~2~CO~3~                   DCE        25
  8                                    Cs~2~CO~3~                   toluene     
  9                                    Cs~2~CO~3~                   MeOH       27
  10                                   Cs~2~CO~3~                   NMP        57
  11[c](#t1fn3){ref-type="table-fn"}   Cs~2~CO~3~                   DMSO       69
  12[d](#t1fn4){ref-type="table-fn"}   Cs~2~CO~3~                   DMSO       94

Reaction conditions: a mixture of naphthalen-2-ol (**1a**, 0.1 mmol), (*E*)-(2-selenocyanatovinyl)benzene (**1b**, 0.1 mmol), and base (0.2 mmol) in dry solvent (2 mL) was stirred at room temperature under an argon atmosphere for 3 h.

Isolated yield.

For 2 h.

For 4 h.

The yield of the product was reduced continuing a reaction for 2 h ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entry 11), and for 4 h the yield of product remained the same as in 3 h ([Table [1](#tbl1){ref-type="other"}](#tbl1){ref-type="other"}, entry 12). Thus, in a general experimental procedure, a mixture of naphthalen-2-ol (0.1 mmol), (*E*)-(2-selenocyanatovinyl)benzene (0.1 mmol), and Cs~2~CO~3~ (0.2 mmol) in DMSO (2 mL) was stirred at room temperature for a certain period of time \[thin layer chromatography (TLC)\] under an argon atmosphere. After evaporation of DMSO, standard workup by extraction with ethyl acetate followed by column chromatography over silica gel provided the pure product.

To test the generality of this reaction, a variety of styrenyl selenocyanates were subjected to reaction with diversely substituted 2-naphthols by this procedure. The results are summarized in [Scheme [2](#sch2){ref-type="scheme"}](#sch2){ref-type="scheme"}. A broad range of electron-rich and electron-poor styrenyl selenocyanates underwent reaction with 2-naphthol to produce the corresponding 1-naphthyl styrenyl selenides in good-to-excellent yields. The reaction is uniform for both electron-deficient and electron-rich substituted styrenyl selenocyanates. Several functional groups such as trifluoromethoxy, methoxy, ethoxy, fluoro, chloro, and bromo groups present at different positions of styrenyl selenocyanates remained unaffected under the reaction conditions (**5**, **6**, **7**, **8**, **9**, **10**, **11**, **12**, **14**, and **15**), providing scope for the further derivatization of the products. Various substituted 2-naphthols underwent successful coupling with styrenyl selenocyanate to produce the corresponding 1-selenylated products in excellent yields (**14** and **15**). The reaction with heterocyclic hydroxy-arene, 6-hydroxy quinoline, led to the corresponding selenylated product (**12**) in 88% yield.

![Selenation with Styrenyl Selenocyanates^,^\
Reaction conditions: a mixture of **1a** (0.1 mmol), **1b** (0.1 mmol), and Cs~2~CO~3~ (0.2 mmol) in DMSO (2 mL) was stirred at room temperature under an argon atmosphere for 3 h.\
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For 4 h.](ao-2018-02740s_0003){#sch2}

Besides styrenyl selenocyanate, a range of electron-donating and electron-withdrawing diaryl diselenides also participated in this reaction with 2-naphthol as Se-source to provide the corresponding 1-selenylated product under the same reaction conditions ([Scheme [3](#sch3){ref-type="scheme"}](#sch3){ref-type="scheme"}). A 2-Naphthol unit containing both electron-donating and electron-withdrawing groups underwent successful coupling with diaryl diselenides to furnish the corresponding naphthyl aryl selenides in good-to-excellent yields (**28**, **29**, **30**, and **31**). The reaction with the heterocyclic diselenide (thiophene) produced the corresponding product (**26**) without any difficulty.

![Selenation with Diaryl Diselenides^,^\
Reaction conditions: a mixture of **1a** (0.1 mmol), **1c** (0.05 mmol), and Cs~2~CO~3~ (0.1 mmol) in DMSO (2 mL) was stirred at room temperature under an argon atmosphere for 3 h.\
Isolated yield.\
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For 4 h.](ao-2018-02740s_0004){#sch3}

We also performed the reaction on a gram scale, and the product **1** was isolated in 80% yield ([Scheme [4](#sch4){ref-type="scheme"}](#sch4){ref-type="scheme"}), which demonstrates the scalability of this C--H selenylation reaction.

![Gram-Scale Experiment](ao-2018-02740s_0005){#sch4}

To find a possible reaction pathway (ionic/radical), the reaction was performed in the presence of a radical scavenger, 2,2,6,6-tetramethyl-1-piperidinyloxy ([Scheme [5](#sch5){ref-type="scheme"}](#sch5){ref-type="scheme"}). No change in the reaction time and yield of product was observed. Thus, the involvement of any radical intermediate was ruled out.

![Radical Quenching Experiment](ao-2018-02740s_0006){#sch5}

In accordance with our observation in [Scheme [5](#sch5){ref-type="scheme"}](#sch5){ref-type="scheme"} and the mechanism for a similar reaction,^[@ref8]^ we propose a reaction pathway as outlined in [Scheme [6](#sch6){ref-type="scheme"}](#sch6){ref-type="scheme"}. Initially, the base Cs~2~CO~3~ interacts with 2-naphthol (**1a**) to form naphtholate anion **A**, which then reacts with styrenyl selenocyanate (**1b**) at the 1-position to form the species **B**. The intermediate **B** then undergoes aromatization via proton elimination to form the product **1**.

![Proposed Mechanistic Pathway](ao-2018-02740s_0007){#sch6}

3. Conclusions {#sec3}
==============

We have developed a general and efficient method for the synthesis of bicyclic arenyl styrenyl/aryl selenides by a simple reaction of 2-naphthol and styrenyl selenocyanate/diaryl diselenide in the presence of a base at room temperature avoiding any oxidant, metal catalyst, and additive which are usually involved in reported procedures for the synthesis of selenides.^[@ref5]−[@ref8]^ To the best of our knowledge, this is the first report for the synthesis of naphthyl styrenyl selenides, which may be of potential for pharmaceutical applications. The attractive features of this methodology are high yield of product, reaction at room temperature, general applicability, and use of no metal and oxidant. We believe that this procedure will find useful applications as a better alternative for the synthesis of bicyclic arenyl styrenyl/aryl selenides. This protocol may be of potential in organic synthesis as well as in pharmaceutical industries.

4. Experimental Section {#sec4}
=======================

4.1. General Information {#sec4.1}
------------------------

Unless otherwise stated, all reagents and solvents were purchased from commercial suppliers and used without further purification. All reactions were performed in oven-dried screw cap tube (10 mL) with a Teflon-coated magnetic stirring bar at room temperature. Reactions were monitored by TLC on silica gel 60 F~254~ and visualization was accomplished by irradiation with UV light at 254 nm or vanillin staining solution followed by heating. The crude product was purified by column chromatography on Merck silica gel (100--200 mesh). All ^1^H and ^13^C NMR spectra were recorded on Bruker Avance III 500, 400, and 300 MHz spectrometers in deuterated solvents (CDCl~3~). Proton chemical shifts are reported in ppm (δ) relative to tetramethylsilane (TMS) with the solvent resonance employed as the internal standard (CDCl~3~ δ 7.26 ppm). NMR data are reported as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad, dd = double doublet, ddd = doublet of doublet of doublets), coupling constants (Hz), and integration. ^13^C chemical shifts are reported in ppm (δ) from TMS with the solvent resonance as the internal standard (CDCl~3~ δ 77.16 ppm). Elemental analyses were done in our institute with a PerkinElmer series II CHNS/O autoanalyzer. IR spectra were recorded on a PerkinElmer Spectrum 100 FT-IR infrared spectrophotometer as neat for liquid compounds and represented as IR (neat). The wave numbers (*n*) are reported in cm^--1^.

4.2. Experimental Procedures {#sec4.2}
----------------------------

Styrenyl selenocyanates were prepared according to the literature procedure from styrenyl bromide and KSeCN.^[@cit9a]^ Diaryl diselenides were prepared following a literature procedure^[@cit9b]^ from aryl halide and selenium powder.

4.3. Representative Experimental Procedure for the Reaction of Naphthalen-2-ol and (*E*)-(2-Selenocyanatovinyl)benzene to (*E*)-1-(Styrenylselanyl)naphthalen-2-ol ([Scheme [2](#sch2){ref-type="scheme"}](#sch2){ref-type="scheme"}, **1**) {#sec4.3}
--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

A dry screw cap tube (10 mL) equipped with a magnetic stirring bar was charged with naphthalen-2-ol (14 mg, 0.1 mmol), (*E*)-(2-selenocyanatovinyl)benzene (21 mg, 0.1 mmol), Cs~2~CO~3~ (65 mg, 0.2 mmol, 2 equiv), and DMSO (2 mL). Then, the reaction mixture was stirred at room temperature under an argon atmosphere. After completion of the reaction (TLC), the mixture was extracted with EtOAc (3 × 20 mL). The organic phase was dried (Na~2~SO~4~) and evaporated to leave the crude product, which was purified by silica gel column chromatography (hexane--EtOAc, 98:2) to provide the pure (*E*)-1-(styrenylselanyl)naphthalen-2-ol (**1**) as a pale orange liquid (30 mg, 93%).

### 4.3.1. (*E*)-1-(Styrenylselanyl)naphthalen-2-ol (**1**) {#sec4.3.1}

Pale orange liquid (30 mg, 93%). ^1^H NMR (400 MHz, chloroform-*d*): δ 8.33 (d, *J* = 8.5 Hz, 1H), 7.91 (d, *J* = 8.9 Hz, 1H), 7.84 (d, *J* = 8.1 Hz, 1H), 7.58 (ddd, *J* = 8.4, 6.7, 1.3 Hz, 1H), 7.45--7.36 (m, 2H), 7.30--7.23 (m, 2H), 7.23--7.17 (m, 3H), 6.98 (s, 1H), 6.85 (d, *J* = 15.7 Hz, 1H), 6.56 (d, *J* = 15.7 Hz, 1H). ^13^C NMR (75 MHz, CDCl~3~): δ 156.00, 136.65, 135.75, 133.50, 132.67, 129.54, 128.67, 128.61, 127.97, 127.68, 126.95, 126.05, 123.87, 117.60, 116.71, 108.02. IR (cm^--1^): 3389, 3056, 1618, 1594, 1459, 1383. Anal. Calcd for C~18~H~14~OSe: C, 66.47; H, 4.34. Found: C, 66.41; H, 4.40.

### 4.3.2. (*E*)-1-((4-Methylstyrenyl)selanyl)naphthalen-2-ol (**2**) {#sec4.3.2}

Pale yellow liquid (31 mg, 91%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.30 (d, *J* = 9.7 Hz, 1H), 7.84 (dd, *J* = 20.7, 8.6 Hz, 2H), 7.53 (d, *J* = 7.7 Hz, 1H), 7.48--7.28 (m, 2H), 7.15--6.98 (m, 4H), 6.95 (s, 1H), 6.82--6.66 (m, 1H), 6.53 (d, *J* = 15.7 Hz, 1H), 2.27 (d, *J* = 4.3 Hz, 3H). ^13^C NMR (75 MHz, CDCl~3~): δ 155.98, 137.64, 135.78, 133.97, 133.72, 132.60, 129.55, 129.38, 128.60, 128.43, 127.94, 127.84, 127.02, 126.00, 123.85, 116.70, 116.26, 108.23, 21.30. IR (cm^--1^): 3360, 3052, 1591, 1447, 1421, 1228, 930, 816. Anal. Calcd for C~19~H~16~OSe: C, 67.26; H, 4.75. Found: C, 67.33; H, 4.83.

### 4.3.3. (*E*)-1-((4-Ethylstyrenyl)selanyl)naphthalen-2-ol (**3**) {#sec4.3.3}

Pale orange liquid (33 mg, 93%). ^1^H NMR (400 MHz, chloroform-*d*): δ 8.20 (d, *J* = 8.6 Hz, 1H), 7.78 (d, *J* = 9.0 Hz, 1H), 7.71 (d, *J* = 8.2 Hz, 1H), 7.45 (ddd, *J* = 8.4, 6.8, 1.3 Hz, 1H), 7.33--7.20 (m, 2H), 6.99 (q, *J* = 8.2 Hz, 4H), 6.86 (s, 1H), 6.67 (d, *J* = 15.6 Hz, 1H), 6.45 (d, *J* = 15.7 Hz, 1H), 2.48 (q, *J* = 7.6 Hz, 2H), 1.09 (t, *J* = 7.6 Hz, 3H). ^13^C NMR (75 MHz, CDCl~3~): δ 155.98, 144.07, 135.78, 134.22, 133.75, 132.60, 129.54, 128.60, 128.53, 128.20, 127.94, 127.01, 126.08, 123.85, 116.69, 116.32, 108.23, 28.70, 15.61. IR (cm^--1^): 3392, 3025, 2963, 1618, 1594, 1459. Anal. Calcd for C~20~H~18~OSe: C, 67.99; H, 5.14. Found: C, 68.08; H, 5.07.

### 4.3.4. (*E*)-1-((4-Isopropylstyrenyl)selanyl)naphthalen-2-ol (**4**) {#sec4.3.4}

Reddish gummy liquid (32 mg, 89%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.28 (dd, *J* = 8.4, 1.1 Hz, 1H), 7.87 (d, *J* = 8.9 Hz, 1H), 7.80 (dd, *J* = 8.0, 1.4 Hz, 1H), 7.53 (ddd, *J* = 8.4, 6.8, 1.4 Hz, 1H), 7.43--7.28 (m, 3H), 7.10 (s, 3H), 6.94 (s, 1H), 6.76 (d, *J* = 15.6 Hz, 1H), 6.54 (d, *J* = 15.7 Hz, 1H), 2.83 (dt, *J* = 13.8, 6.9 Hz, 1H), 1.19 (d, *J* = 6.9 Hz, 6H). ^13^C NMR (126 MHz, CDCl^3^): δ 156.06, 148.77, 135.87, 134.47, 134.00, 132.59, 129.64, 128.62, 127.94, 127.05, 126.79, 126.15, 123.86, 116.74, 116.37, 108.37, 34.00, 23.97. IR (cm^--1^): 3357, 3058, 2934, 1612, 1587, 1138, 995. Anal. Calcd for C~21~H~20~OSe: C, 68.66; H, 5.49. Found: C, 68.78; H, 5.58.

### 4.3.5. (*E*)-1-((4-(Trifluoromethoxy)styrenyl)selanyl)naphthalen-2-ol (**5**) {#sec4.3.5}

Reddish gummy liquid (37 mg, 90%). ^1^H NMR (400 MHz, chloroform-*d*): δ 8.28--8.23 (m, 1H), 7.89 (d, *J* = 8.9 Hz, 1H), 7.82 (dd, *J* = 8.1, 1.3 Hz, 1H), 7.55 (ddd, *J* = 8.4, 6.9, 1.3 Hz, 1H), 7.39 (ddd, *J* = 8.1, 6.9, 1.2 Hz, 1H), 7.35 (d, *J* = 8.9 Hz, 1H), 7.19--7.13 (m, 2H), 7.07 (d, *J* = 8.4 Hz, 2H), 6.89 (s, 1H), 6.82 (d, *J* = 15.7 Hz, 1H), 6.44 (d, *J* = 15.6 Hz, 1H). ^13^C NMR (101 MHz, CDCl~3~): δ 156.10, 148.56, 135.57 (q, ^*2*^*J*~*C--F*~ = 31.0 Hz), 132.87, 131.77, 129.86, 129.63, 128.70, 128.13, 128.08, 127.79, 127.30, 126.86, 123.99, 121.30, 121.20, 120.54 (q, ^*1*^*J*~*C--F*~ = 255.0 Hz), 119.15, 118.98, 116.78, 107.73. IR (cm^--1^): 3393, 3061, 1595, 1505, 1256. Anal. Calcd for C~19~H~13~F~3~O~2~Se: C, 55.76; H, 3.20. Found: C, 55.68; H, 3.25.

### 4.3.6. (*E*)-1-((3-Methoxy-4-(pentyloxy)styrenyl)selanyl)naphthalen-2-ol (**6**) {#sec4.3.6}

Orange liquid (38 mg, 87%). ^1^H NMR (400 MHz, chloroform-*d*): δ 8.22 (d, *J* = 8.4 Hz, 1H), 7.74 (dd, *J* = 25.9, 8.7 Hz, 2H), 7.45 (ddd, *J* = 8.3, 6.8, 1.3 Hz, 1H), 7.33--7.21 (m, 2H), 6.89 (s, 1H), 6.62 (dd, *J* = 4.3, 1.9 Hz, 3H), 6.55 (d, *J* = 15.6 Hz, 1H), 6.44 (d, *J* = 15.6 Hz, 1H), 3.86 (t, *J* = 6.9 Hz, 2H), 3.70 (s, 3H), 1.72 (d, *J* = 14.4 Hz, 2H), 1.38--1.21 (m, 4H), 0.82 (t, *J* = 7.0 Hz, 3H). ^13^C NMR (101 MHz, CDCl~3~): δ 156.00, 149.60, 148.69, 135.83, 133.93, 132.54, 129.83, 129.54, 128.58, 127.91, 127.04, 123.83, 119.41, 116.70, 114.79, 112.88, 109.16, 108.42, 69.19, 56.11, 28.95, 28.19, 22.57, 14.10. IR (cm^--1^): 3408, 3055, 2954, 2928, 1509, 1595, 1262. Anal. Calcd for C~24~H~26~O~3~Se: C, 65.30; H, 5.94. Found: C, 65.36; H, 5.99.

### 4.3.7. (*E*)-1-((4-Ethoxy-3,5-dimethoxystyrenyl)selanyl)naphthalen-2-ol (**7**) {#sec4.3.7}

Yellowish gummy liquid (36 mg, 85%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.33--8.25 (m, 1H), 7.88 (d, *J* = 8.9 Hz, 1H), 7.85--7.78 (m, 1H), 7.55 (ddd, *J* = 8.4, 6.9, 1.4 Hz, 1H), 7.44--7.32 (m, 2H), 6.94 (s, 1H), 6.72 (d, *J* = 15.5 Hz, 1H), 6.47 (d, *J* = 15.6 Hz, 1H), 6.39 (s, 2H), 4.00 (q, *J* = 7.1 Hz, 2H), 3.78 (s, 6H), 1.31 (t, *J* = 7.1 Hz, 3H). ^13^C NMR (75 MHz, CDCl~3~): δ 156.05, 153.73, 136.99, 135.82, 133.65, 132.70, 132.26, 129.55, 128.62, 128.01, 127.01, 123.92, 116.75, 116.67, 108.06, 103.30, 69.06, 56.25, 15.59. IR (cm^--1^): 3387, 3064, 1616, 1518, 1362. Anal. Calcd for C~22~H~22~O~4~Se: C, 61.54; H, 5.16. Found: C, 61.59; H, 5.29.

### 4.3.8. (*E*)-1-((4-Allyl-3-methoxystyrenyl)selanyl)naphthalen-2-ol (**8**) {#sec4.3.8}

Orange liquid (35 mg, 88%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.31 (d, *J* = 8.5 Hz, 1H), 7.87 (d, *J* = 8.8 Hz, 1H), 7.81 (dd, *J* = 8.1, 1.3 Hz, 1H), 7.55 (ddd, *J* = 8.3, 6.8, 1.4 Hz, 1H), 7.42--7.37 (m, 1H), 7.34 (d, *J* = 8.9 Hz, 1H), 6.98 (s, 1H), 6.78--6.70 (m, 3H), 6.70--6.61 (m, 1H), 6.52 (d, *J* = 15.6 Hz, 1H), 6.04 (ddt, *J* = 17.3, 10.7, 5.4 Hz, 1H), 5.36 (dq, *J* = 17.3, 1.6 Hz, 1H), 5.30--5.22 (m, 1H), 4.66--4.57 (m, 1H), 4.00--3.86 (m, 1H), 3.80 (s, 3H). ^13^C NMR (75 MHz, CDCl~3~): δ 155.96, 149.54, 147.92, 135.79, 133.70, 133.21, 132.58, 130.19, 129.51, 128.59, 127.93, 127.02, 123.84, 119.23, 118.20, 116.69, 115.11, 113.29, 108.93, 108.31, 69.92, 56.01. IR (cm^--1^): 3389, 2934, 1594, 1508, 1460. Anal. Calcd for C~22~H~20~O~2~Se: C, 66.84; H, 5.10. Found: C, 66.96; H, 5.19.

### 4.3.9. (*E*)-1-((4-Fluorostyrenyl)selanyl)naphthalen-2-ol (**9**) {#sec4.3.9}

Orange gummy liquid (31 mg, 92%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.29 (d, *J* = 8.5 Hz, 1H), 7.89 (d, *J* = 8.9 Hz, 1H), 7.82 (d, *J* = 8.1 Hz, 1H), 7.56 (ddd, *J* = 8.4, 6.8, 1.4 Hz, 1H), 7.45--7.32 (m, 2H), 7.17--7.07 (m, 2H), 6.98--6.87 (m, 3H), 6.73 (d, *J* = 15.6 Hz, 1H), 6.47 (d, *J* = 15.7 Hz, 1H). ^13^C NMR (75 MHz, CDCl~3~): δ 162.31 (d, ^*1*^*J*~*C--F*~ = 246.0 Hz), 156.01, 135.73, 132.96, 132.92, 132.73, 132.30, 129.56, 128.65, 128.01, 127.65, 127.55, 126.90, 123.91, 117.21, 117.17, 116.72, 115.60 (d, ^*2*^*J*~*C--F*~ = 21.75 Hz), 107.95. IR (cm^--1^): 3404, 3087, 2954, 1592, 1511, 1478. Anal. Calcd for C~18~H~13~FOSe: C, 62.98; H, 3.82. Found: C, 63.04; H, 3.84.

### 4.3.10. (*E*)-1-((4-Bromostyrenyl)selanyl)naphthalen-2-ol (**10**) {#sec4.3.10}

Yellowish liquid (35 mg, 88%). ^1^H NMR (400 MHz, chloroform-*d*): δ 8.25 (d, *J* = 8.5 Hz, 1H), 7.89 (d, *J* = 8.9 Hz, 1H), 7.81 (dd, *J* = 8.1, 1.2 Hz, 1H), 7.55 (ddd, *J* = 8.3, 6.8, 1.3 Hz, 1H), 7.39 (ddd, *J* = 8.2, 6.8, 1.2 Hz, 1H), 7.35 (d, *J* = 3.5 Hz, 1H), 7.33 (d, *J* = 3.1 Hz, 2H), 7.04--6.99 (m, 2H), 6.88 (s, 1H), 6.83 (d, *J* = 15.7 Hz, 1H), 6.40 (d, *J* = 15.7 Hz, 1H). ^13^C NMR (101 MHz, CDCl~3~): δ 156.07, 135.73, 135.63, 132.84, 132.05, 131.96, 131.80, 129.61, 128.68, 128.07, 127.54, 126.87, 123.97, 121.47, 118.77, 116.77, 107.74. IR (cm^--1^): 3382, 2964, 1618, 1383, 1268. Anal. Calcd for C~18~H~13~BrOSe: C, 53.49; H, 3.24. Found: C, 53.55; H, 3.18.

### 4.3.11. (*E*)-1-((2,4-Dichlorostyrenyl)selanyl)naphthalen-2-ol (**11**) {#sec4.3.11}

Yellowish liquid (35 mg, 91%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.29 (dq, *J* = 8.5, 0.9 Hz, 1H), 7.92 (d, *J* = 8.9 Hz, 1H), 7.89--7.80 (m, 1H), 7.59 (ddd, *J* = 8.4, 6.9, 1.3 Hz, 1H), 7.48--7.35 (m, 2H), 7.30 (q, *J* = 2.5 Hz, 2H), 7.14 (d, *J* = 2.0 Hz, 1H), 7.12 (d, *J* = 3.0 Hz, 1H), 6.87 (s, 2H). ^13^C NMR (101 MHz, CDCl~3~): δ 156.07, 135.66, 133.65, 133.44, 132.95, 129.61, 128.71, 128.47, 128.11, 127.43, 127.32, 126.82, 122.07, 116.79, 107.76. IR (cm^--1^): 3394, 3068, 1595, 1508, 1207. Anal. Calcd for C~18~H~12~C~l2~OSe: C, 54.85; H, 3.07. Found: C, 54.93; H, 3.02.

### 4.3.12. (*E*)-5-((4-Fluorostyrenyl)selanyl)quinolin-6-ol (**12**) {#sec4.3.12}

Pale yellow oil (30 mg, 88%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.79 (dd, *J* = 4.2, 1.6 Hz, 1H), 8.58 (ddd, *J* = 8.5, 1.6, 0.8 Hz, 1H), 8.15 (dd, *J* = 9.2, 0.8 Hz, 1H), 7.58 (d, *J* = 9.2 Hz, 1H), 7.45 (dd, *J* = 8.5, 4.2 Hz, 1H), 7.36--7.27 (m, 1H), 7.23--7.08 (m, 2H), 6.92 (t, *J* = 8.7 Hz, 2H), 6.70 (dd, *J* = 15.7, 0.5 Hz, 1H), 6.43 (d, *J* = 15.7 Hz, 1H). ^13^C NMR (101 MHz, CDCl~3~): δ 162.52 (d, ^*1*^*J*~*C--F*~ = 247.0 Hz), 156.40, 148.10, 144.89, 136.01, 135.22, 134.11, 132.93, 132.76, 132.72, 131.22, 128.17 (d, ^*3*^*J*~*C--F*~ = 8.0 Hz), 127.72 (d, ^*3*^*J*~*C--F*~ = 8.0 Hz), 122.68, 120.32, 116.54, 116.52, 115.87, 115.82 (d, ^*2*^*J*~*C--F*~ = 22.0 Hz),115.65, 107.32. IR (cm^--1^): 3406, 3104, 1597, 1507, 1447. Anal. Calcd for C~17~H~12~FNOSe: C, 59.31; H, 3.51; N, 4.07. Found: C, 59.36; H, 3.58; N, 4.11.

### 4.3.13. (*E*)-1-((4-(Trifluoromethyl)styrenyl)selanyl)naphthalen-2-ol (**13**) {#sec4.3.13}

Reddish liquid (35 mg, 89%). ^1^H NMR (400 MHz, chloroform-*d*): δ 8.24 (d, *J* = 8.5 Hz, 1H), 7.90 (d, *J* = 8.9 Hz, 1H), 7.82 (d, *J* = 8.0 Hz, 1H), 7.60--7.52 (m, 2H), 7.47 (d, *J* = 8.1 Hz, 2H), 7.43--7.37 (m, 1H), 7.35 (d, *J* = 8.8 Hz, 1H), 7.24 (d, *J* = 8.3 Hz, 2H), 6.98 (d, *J* = 15.7 Hz, 1H), 6.85 (s, 1H), 6.44 (d, *J* = 15.6 Hz, 1H). ^13^C NMR (101 MHz, CDCl~3~): δ 156.16, 145.39, 140.01, 135.92, 135.72, 134.65, 133.01, 131.52, 131.01, 129.78 (q, ^2^*J*~C--F~ = 32 Hz), 129.66, 128.73, 128.15, 126.81, 126.62, 126.17, 125.75, 125.71, 125.67, 125.64, 124.05, 121.28, 116.83, 116.78 (q, ^1^*J*~C--F~ = 249 Hz), 107.42, 100.15. IR (cm^--1^): 3395, 3062, 1596, 1463, 1207. Anal. Calcd for C~19~H~13~F~3~OSe: C, 58.03; H, 3.33. Found: C, 57.98; H, 3.39.

### 4.3.14. (*E*)-1-((3-Chlorostyrenyl)selanyl)-7-methoxynaphthalen-2-ol (**14**) {#sec4.3.14}

Light red liquid (31 mg, 81%). ^1^H NMR (300 MHz, chloroform-*d*): δ 7.78 (d, *J* = 8.8 Hz, 1H), 7.70 (d, *J* = 8.8 Hz, 1H), 7.62 (d, *J* = 2.6 Hz, 1H), 7.23--7.15 (m, 2H), 7.07--7.00 (m, 2H), 6.96 (dd, *J* = 3.0, 1.3 Hz, 1H), 6.89 (s, 1H), 6.66 (d, *J* = 15.6 Hz, 1H), 6.58--6.49 (m, 1H), 3.92 (s, 3H). ^13^C NMR (75 MHz, CDCl~3~): δ 159.60, 156.56, 139.19, 137.51, 132.37, 130.27, 128.05, 126.29, 124.72, 124.69, 121.84, 116.73, 116.05, 114.07, 107.14, 106.19, 55.52. IR (cm^--1^): 3381, 3057, 2936, 1618, 1511, 1577, 1463. Anal. Calcd for C~19~H~15~ClO~2~Se: C, 58.55; H, 3.88. Found: C, 58.60; H, 3.92.

### 4.3.15. (*E*)-6-Bromo-1-((4-methylstyrenyl)selanyl)naphthalen-2-ol (**15**) {#sec4.3.15}

Orange liquid (36 mg, 87%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.07 (d, *J* = 9.0 Hz, 1H), 7.86 (t, *J* = 2.5 Hz, 1H), 7.68 (d, *J* = 8.8 Hz, 1H), 7.50 (dd, *J* = 9.0, 2.0 Hz, 1H), 7.26 (d, *J* = 9.0 Hz, 1H), 7.18 (s, 1H), 6.97 (d, *J* = 2.0 Hz, 3H), 6.87 (d, *J* = 5.2 Hz, 1H), 6.62 (d, *J* = 15.6 Hz, 1H), 6.41 (d, *J* = 15.7 Hz, 1H), 2.19 (s, 3H). ^13^C NMR (75 MHz, CDCl~3~): δ 156.25, 137.85, 134.44, 134.11, 133.79, 131.58, 131.11, 130.55, 130.46, 129.46, 129.43, 128.98, 128.43, 126.03, 117.83, 117.71, 115.71, 108.45, 21.32. IR (cm^--1^): 3391, 3352, 2964, 1566, 1509, 1469, 1349. Anal. Calcd for C~19~H~15~BrOSe: C, 54.57; H, 3.62. Found: C, 54.63; H, 3.64.

### 4.3.16. 1-(*m*-Tolylselanyl)naphthalen-2-ol (**17**) {#sec4.3.16}

Yellow liquid (27 mg, 87%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.32 (d, *J* = 8.5 Hz, 1H), 7.90 (d, *J* = 8.9 Hz, 1H), 7.82 (d, *J* = 8.1 Hz, 1H), 7.57--7.47 (m, 1H), 7.38 (dt, *J* = 7.8, 3.2 Hz, 2H), 7.17 (s, 1H), 7.10--7.00 (m, 2H), 6.95 (t, *J* = 7.3 Hz, 2H), 2.23 (s, 3H). ^13^C NMR (75 MHz, CDCl~3~): δ 156.31, 139.41, 135.98, 132.81, 130.41, 129.85, 129.56, 129.37, 128.56, 127.97, 127.68, 127.10, 126.30, 123.83, 116.66, 109.26, 21.44. IR (cm^--1^): 3360, 3056, 1587, 1477, 1425. Anal. Calcd for C~17~H~14~OSe: C, 65.18; H, 4.50. Found: C, 65.22; H, 4.55.

### 4.3.17. 1-((2,4-Dimethylphenyl)selanyl)naphthalen-2-ol (**18**) {#sec4.3.17}

Yellow liquid (28 mg, 85%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.07 (d, *J* = 9.0 Hz, 1H), 7.96 (d, *J* = 2.1 Hz, 1H), 7.80 (d, *J* = 8.9 Hz, 1H), 7.52 (dd, *J* = 9.0, 2.1 Hz, 1H), 7.37 (d, *J* = 8.9 Hz, 1H), 7.07--6.97 (m, 2H), 6.74--6.60 (m, 1H), 6.42 (d, *J* = 8.0 Hz, 1H), 2.50 (s, 3H), 2.21 (s, 3H). ^13^C NMR (75 MHz, CDCl~3~): δ 157.24, 137.28, 136.95, 135.16, 132.17, 131.94, 131.58, 131.04, 130.88, 129.48, 128.40, 128.37, 127.43, 118.27, 118.16, 109.00, 22.03, 21.29. IR (cm^--1^): 3382, 2922, 1586, 1495, 1473. Anal. Calcd for C~18~H~16~OSe: C, 66.06; H, 4.93. Found: C, 66.01; H, 4.97.

### 4.3.18. 1-((2-Fluorophenyl)selanyl)naphthalen-2-ol (**20**) {#sec4.3.18}

Orange liquid (28 mg, 90%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.29 (dq, *J* = 8.5, 0.9 Hz, 1H), 7.92 (d, *J* = 8.9 Hz, 1H), 7.86--7.80 (m, 1H), 7.53 (ddd, *J* = 8.4, 6.9, 1.4 Hz, 1H), 7.44--7.36 (m, 2H), 7.17--7.06 (m, 3H), 6.82 (td, *J* = 7.5, 1.5 Hz, 1H), 6.72 (ddd, *J* = 7.9, 6.8, 1.7 Hz, 1H). ^13^C NMR (75 MHz, CDCl~3~): δ 160.78 (d, ^1^*J*~C--F~ = 240.75 Hz), 156.80, 136.03, 133.20, 130.71, 130.67, 129.59, 128.65, 128.52 (d, ^3^*J*~C--F~ = 7.5 Hz), 128.16, 126.82, 125.28, 125.23, 123.98, 117.30 (d, ^2^*J*~C--F~ = 21.75 Hz), 116.79, 115.56 (d, ^2^*J*~C--F~ = 21.75 Hz), 106.80, 106.77. IR (cm^--1^): 3365, 2924, 1598, 1447, 1324, 1251. Anal. Calcd for C~16~H~11~FOSe: C, 60.58; H, 3.50. Found: C, 60.61; H, 3.52.

### 4.3.19. 1-((4-(Trifluoromethoxy)phenyl)selanyl)naphthalen-2-ol (**21**) {#sec4.3.19}

Reddish liquid (33 mg, 87%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.28--8.21 (m, 1H), 7.91 (d, *J* = 8.9 Hz, 1H), 7.85--7.79 (m, 1H), 7.52 (ddd, *J* = 8.4, 6.9, 1.4 Hz, 1H), 7.43--7.37 (m, 1H), 7.36 (d, *J* = 4.3 Hz, 1H), 7.19--7.13 (m, 2H), 7.07--6.97 (m, 3H). ^13^C NMR (126 MHz, CDCl~3~): δ 156.43, 148.27, 135.75, 133.40, 133.18, 130.47, 129.67, 129.00, 128.85, 128.63, 128.38, 128.19, 126.79 (q, ^2^*J*~C--F~ = 21.25 Hz), 124.16, 124.04, 122.27, 122.17, 120.48 (q, ^1^*J*~C--F~ = 256.25 Hz), 116.85, 116.73, 108.77. IR (cm^--1^): 3371, 3052, 1594, 1454, 1373, 1199. Anal. Calcd for C~17~H~11~F~3~O~2~Se: C, 53.28; H, 2.89. Found: C, 53.33; H, 2.97.

### 4.3.20. 1-((3-Chlorophenyl)selanyl)naphthalen-2-ol (**22**) {#sec4.3.20}

Yellow liquid (29 mg, 89%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.23 (dt, *J* = 8.5, 1.0 Hz, 1H), 7.92 (d, *J* = 8.9 Hz, 1H), 7.85--7.79 (m, 1H), 7.52 (ddd, *J* = 8.4, 6.9, 1.4 Hz, 1H), 7.43--7.35 (m, 2H), 7.16 (t, *J* = 1.8 Hz, 1H), 7.15--7.09 (m, 1H), 7.06 (d, *J* = 7.7 Hz, 1H), 7.03 (s, 1H), 6.98 (dt, *J* = 7.6, 1.5 Hz, 1H). ^13^C NMR (75 MHz, CDCl~3~): δ 156.47, 135.75, 135.37, 133.35, 132.43, 130.52, 129.63, 128.80, 128.71, 128.25, 127.13, 127.00, 126.78, 124.07, 116.77, 108.35. IR (cm^--1^): 3368, 3047, 1577, 1586, 1467, 1368. Anal. Calcd for C~16~H~11~ClOSe: C, 57.59; H, 3.32. Found: C, 57.66; H, 3.28.

### 4.3.21. 1-((3-Bromophenyl)selanyl)naphthalen-2-ol (**23**) {#sec4.3.21}

Yellow liquid (32 mg, 87%). ^1^H NMR (500 MHz, chloroform-*d*): δ 8.17--8.11 (m, 1H), 7.82 (d, *J* = 8.9 Hz, 1H), 7.72 (dd, *J* = 8.2, 1.3 Hz, 1H), 7.42 (ddd, *J* = 8.4, 6.9, 1.4 Hz, 1H), 7.32--7.24 (m, 3H), 7.18 (dt, *J* = 7.6, 2.0 Hz, 1H), 6.92 (d, *J* = 2.4 Hz, 1H), 6.91--6.86 (m, 2H). ^13^C NMR (75 MHz, CDCl~3~): δ 156.44, 135.71, 133.34, 132.76, 131.57, 130.85, 129.87, 129.61, 128.70, 128.25, 127.55, 126.76, 124.07, 123.49, 116.77, 108.35. IR (cm^--1^): 3408, 3088, 2955, 1589, 1505, 1476. Anal. Calcd for C~16~H~11~BrOSe: C, 50.82; H, 2.93. Found: C, 50.88; H, 2.96.

### 4.3.22. 1-(Naphthalen-2-ylselanyl)naphthalen-2-ol (**25**) {#sec4.3.22}

Orange liquid (28 mg, 82%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.34 (d, *J* = 8.4 Hz, 1H), 8.28 (d, *J* = 8.4 Hz, 1H), 7.96 (d, *J* = 8.9 Hz, 1H), 7.86 (t, *J* = 7.5 Hz, 2H), 7.66 (d, *J* = 8.1 Hz, 2H), 7.57 (t, *J* = 7.5 Hz, 1H), 7.53--7.35 (m, 3H), 7.16--7.04 (m, 2H), 6.84 (d, *J* = 7.3 Hz, 1H). ^13^C NMR (75 MHz, CDCl~3~): δ 156.83, 136.14, 134.22, 133.09, 132.56, 129.71, 129.29, 128.92, 128.64, 128.14, 127.06, 126.98, 126.76, 126.45, 126.38, 126.14, 125.32, 123.99, 116.84, 107.96. IR (cm^--1^): 3396, 3062, 1598, 1547, 1477, 1258. Anal. Calcd for C~20~H~14~OSe: C, 68.77; H, 4.04. Found: C, 68.82; H, 4.09.

### 4.3.23. 1-(Thiophen-2-ylselanyl)naphthalen-2-ol (**26**) {#sec4.3.23}

Reddish gummy liquid (24 mg, 80%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.48 (dt, *J* = 8.5, 1.0 Hz, 1H), 7.82 (d, *J* = 8.9 Hz, 1H), 7.80--7.74 (m, 1H), 7.58 (ddd, *J* = 8.4, 6.9, 1.3 Hz, 1H), 7.37 (ddd, *J* = 8.1, 6.9, 1.2 Hz, 1H), 7.30 (d, *J* = 8.9 Hz, 1H), 7.23 (dd, *J* = 5.3, 1.2 Hz, 1H), 7.19 (dd, *J* = 3.6, 1.0 Hz, 2H), 6.87 (dd, *J* = 5.2, 3.6 Hz, 1H). ^13^C NMR (75 MHz, CDCl~3~): δ 155.57, 135.32, 133.40, 132.82, 129.78, 129.55, 128.66, 127.93, 126.88, 124.27, 123.86, 116.75, 111.85, 100.12. IR (cm^--1^): 3364, 3052, 1617, 1600, 1478, 1352, 1330. Anal. Calcd for C~14~H~10~OSSe: C, 55.09; H, 3.30. Found: C, 55.20; H, 3.39.

### 4.3.24. 6-Bromo-1-(phenylselanyl)naphthalen-2-ol (**27**) {#sec4.3.24}

Orange liquid (32 mg, 86%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.15 (d, *J* = 9.0 Hz, 1H), 7.94 (d, *J* = 2.0 Hz, 1H), 7.78 (d, *J* = 8.9 Hz, 1H), 7.54 (dd, *J* = 9.1, 2.1 Hz, 1H), 7.37 (d, *J* = 8.9 Hz, 1H), 7.15 (s, 6H). ^13^C NMR (75 MHz, CDCl~3~): δ 156.56, 134.52, 131.82, 131.16, 130.52, 130.43, 130.30, 129.64, 129.22, 128.97, 126.91, 117.80, 117.75, 109.38. IR (cm^--1^): 3404, 3056, 1598, 1577, 1478, 1068. Anal. Calcd for C~16~H~11~BrOSe: C, 50.82; H, 2.93. Found: C, 50.76; H, 2.91.

### 4.3.25. 6-Bromo-1-((3-fluorophenyl)selanyl)naphthalen-2-ol (**28**) {#sec4.3.25}

Yellowish liquid (34 mg, 88%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.09 (d, *J* = 9.0 Hz, 1H), 7.95 (d, *J* = 2.0 Hz, 1H), 7.80 (d, *J* = 8.9 Hz, 1H), 7.55 (dd, *J* = 9.0, 2.1 Hz, 1H), 7.37 (d, *J* = 8.9 Hz, 1H), 7.12 (td, *J* = 8.0, 5.8 Hz, 1H), 7.03 (s, 1H), 6.92 (dt, *J* = 7.8, 1.2 Hz, 1H), 6.86 (dt, *J* = 8.3, 1.7 Hz, 1H), 6.83--6.75 (m, 1H). ^13^C NMR (75 MHz, CDCl~3~): δ 163.22 (d, ^*1*^*J*~C--F~ = 249.0 Hz), 156.68, 134.37, 132.24, 132.15, 131.36, 130.88, 130.78, 130.59, 130.55, 130.01, 129.28, 128.72, 128.51, 124.66, 124.61, 122.42, 118.62, 117.93, 117.90, 116.06 (d, ^*2*^*J*~C--F~ = 24 Hz), 114.0 (d, ^*2*^*J*~C--F~ = 21 Hz), 108.61. IR (cm^--1^): 3410, 3102, 1594, 1510, 1468, 1207. Anal. Calcd for C~16~H~10~BrFOSe: C, 48.51; H, 2.54. Found: C, 48.57; H, 2.58.

### 4.3.26. 6-Hydroxy-5-(phenylselanyl)-2-naphthaldehyde (**30**) {#sec4.3.26}

Orange liquid (28 mg, 87%). ^1^H NMR (400 MHz, chloroform-*d*): δ 10.12 (s, 1H), 8.38 (d, *J* = 8.7 Hz, 1H), 8.29 (d, *J* = 1.7 Hz, 1H), 8.03 (d, *J* = 8.9 Hz, 1H), 7.96 (dd, *J* = 8.8, 1.7 Hz, 1H), 7.45 (d, *J* = 8.9 Hz, 1H), 7.40 (s, 1H), 7.16 (s, 5H). ^13^C NMR (75 MHz, CDCl~3~): δ 191.83, 158.89, 139.60, 134.52, 134.40, 132.39, 130.02, 129.73, 129.35, 128.70, 128.21, 127.11, 125.43, 117.98, 110.14. IR (cm^--1^): 3361, 3064, 2928, 1689, 1615, 1596, 1577. Anal. Calcd for C~17~H~12~O~2~Se: C, 62.40; H, 3.70. Found: C, 62.44; H, 3.73.

### 4.3.27. Methyl 6-hydroxy-5-(phenylselanyl)-2-naphthoate (**31**) {#sec4.3.27}

Light orange gummy liquid (30 mg, 84%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.53 (d, *J* = 1.8 Hz, 1H), 8.29 (d, *J* = 8.9 Hz, 1H), 8.05 (dd, *J* = 8.8, 1.8 Hz, 1H), 7.96 (d, *J* = 8.9 Hz, 1H), 7.40 (d, *J* = 8.9 Hz, 1H), 7.33 (s, 1H), 7.14 (s, 5H), 3.96 (s, 3H). ^13^C NMR (75 MHz, CDCl~3~): δ 167.12, 158.18, 138.45, 134.14, 131.57, 130.21, 129.60, 129.26, 128.53, 127.45, 127.26, 126.91, 125.50, 117.57, 109.51, 52.25. IR (cm^--1^): 3368, 3057, 2949, 1714, 1618, 1596, 1577, 1468. Anal. Calcd for C~18~H~14~O~3~Se: C, 60.51; H, 3.95. Found: C, 60.45; H, 4.01.

### 4.3.28. 5-(Phenylselanyl)quinolin-6-ol (**32**) {#sec4.3.28}

Brownish gummy liquid (27 mg, 91%). ^1^H NMR (300 MHz, chloroform-*d*): δ 8.76 (dd, *J* = 4.3, 1.6 Hz, 1H), 8.58 (ddd, *J* = 8.5, 1.7, 0.8 Hz, 1H), 8.15 (dd, *J* = 9.2, 0.8 Hz, 1H), 7.59 (d, *J* = 9.2 Hz, 1H), 7.39 (dd, *J* = 8.5, 4.2 Hz, 1H), 7.19--7.10 (m, 6H). ^13^C NMR (75 MHz, CDCl~3~): δ 156.68, 148.00, 144.80, 135.38, 134.13, 131.36, 130.25, 129.72, 129.23, 127.01, 122.69, 120.33, 108.56. IR (cm^--1^): 3382, 3056, 2844, 1608, 1577, 1495, 1476. Anal. Calcd for C~15~H~11~NOSe: C, 60.01; H, 3.69; N, 4.67. Found: C, 60.12; H, 3.76; N, 4.62.
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